Effect of dietary fat on the utilization of fatty acids by myocardial tissue in the rat.
Weanling rats were fed high fat diets containing 40% of energy as fat for 23 d. Diets were formulated to contain equivalent content of essential nutrients per calorie for the nonfat components. Four oil mixtures provided high dietary levels of either oleic, linoleic, linolenic or erucic acid. Effect of dietary fatty acid composition on the fatty acid composition of phosphatidylcholine, phosphatidylethanolamine and cardiolipin isolated from cardiac mitochondria was examined in conjunction with the effect of diet on the oxidative activity of cardiac mitochondria. Dietary treatments that reduced the content of C16:0 in the sn-1 and sn-2 positions of phosphatidylcholine were associated with increased content of C20:1 and C22:1 fatty acids into the sn-2 position and resulted in decreased oxidative activity of cardiac mitochondria utilizing palmitylcarnitine as a substrate for oxidation. Diets high in linoleic acid did not increase membrane phospholipid content of omega 3 fatty acids, but resulted in decreased level of C20:4 omega 6. In a subsequent perfusion experiment, hearts were removed from animals fed either high erucic or high linoleic acid diets and were perfused to examine rates of fatty acid oxidation and simultaneous synthesis of high energy phosphate compounds in cardiac muscle. Diet did not affect the levels of creatine phosphate or adenine nucleotides present in the tissue on a per-gram-wet-weight basis, but production of 14CO2 from beta-oxidation of palmitic acid was lower for animals fed the high erucic acid diet than for those fed the high linoleic acid diet. Since this diet did not alter oxidation of palmitylcarnitine in vitro and as beta-oxidation of lauric acid was not decreased in the perfused heart, we conclude that mitochondrial oxidation of fatty acid was not altered by diet and that low rates observed for palmitate oxidation are attributable to reduced palmitylcarnitine synthesis.